INTRODUCTION
============

Birth weight is known to be the most important determining factor of neonatal mortality ([@B1]). The infant morbidity or mortality of a community or a country is reported to be closely associated with the distribution of birth weight in that population. An increase in low birth weight (LBW) infants or premature infants causes an increase in neonatal morbidity and mortality and infant mortality ([@B2]-[@B5]).

Although there have been several studies on neonatal birth weight distribution and very low birth weight (VLBW) infant survival rates in Korea ([@B6]-[@B17]), the populations in these studies are small or limited to general hospitals and university hospitals. In effect, there is a shortage of large-scale or nation-wide studies of birth weight or other factors associated with infant morbidity and mortality in Korea.

Therefore the authors have selected as big a population as possible in Korea and collected data on birth weight and the perinatal factors, to find out the incidence of LBW infants and VLBW infants, and also the gestational age (GA)-specific birth weight distribution.

MATERIALS AND METHODS
=====================

Data was collected on 118,538 live-born infants who were born in Korea between 1 January 2001 and 31 December 2001 at a GA over 23 weeks. Copies of the delivery room records were requested to 164 hospitals including general hospitals and obstetric private clinics where more than 1,000 deliveries were recorded per year as well as university hospitals in all parts of the country. The delivery records were received from 75 hospitals across the nation including 16 of 18 tertiary care hospitals (88.9%), 25 of 38 general hospitals (65.8%) and 17 of 50 hospitals (34%) and 17 of 69 obstetric clinics (24.6%) ([Table 1](#T1){ref-type="table"}). The registers of all live-born infants who were born after 23 weeks of GA were collected through mail. Birth weight, GA, sex, mode of delivery, maternal age and the presence of multiple pregnancy of the data were entered into the database.

Of the data collected, 7,883 infants with uncertain birth weight or GA were excluded. After obtaining the distribution of GA-specific birth weight, the data above the 99th percentile or below the 1st percentile were excluded to remove typing errors during database input. However, all the definite typing errors such as \'6,500 g for 24 weeks of gestation\' could not be eliminated. Therefore 2,169 infants, whose birth weights were over the 95th percentile or under the 5th percentile for GA, were excluded to eliminate typing errors. The total number of neonates included in this study was 108,486.

To obtain the distribution of birth weight, first the frequency of LBW infants (birth weight \<2,500 g) and VLBW infants (birth weight \<1,500 g) were determined, then percentiles of GA-specific birth weight were deduced. To eliminate risk factors that could affect birth weight, only singleton infants born to mothers who were between 20 and 34 yr of age were selected. In addition, to compensate for errors in estimating GA by last menstrual period, using the same method used by Williams et al. ([@B18]), we divided the group by birth weight into 250 g intervals and excluded those with GA above the 99th percentile or below the 1st percentile for each group. Consequently the GA-specific percentile distribution of birth weight was obtained from 77,192 infants.

Data were expressed as the mean±standard deviation, 95% confidence interval and proportion (%). Student t-test was used to compare the means of each group and chi-square test to compare incidence or proportion. Statistical procedures were performed using SPSS ver. 10.0 (SPSS, Inc., Chicago, IL). A *p*-value below 0.05 was considered statistically significant.

RESULTS
=======

LBW, VLBW, and premature rates
------------------------------

Mean birth weight and mean GA for the entire groups were 3,188±518 g and 38.7±2.1 weeks respectively. The LBW rate and the VLBW rate were 7.2% and 1.4% respectively, and the birth rate of premature infants under 37 weeks of GA was 8.4%. Birth rates of extremely low birth weight (ELBW) infants under 1,000 g and premature infants under 32 weeks of GA were 0.7% and 1.7% respectively. Postmature rate over 42 weeks of GA was 0.9% ([Table 2](#T2){ref-type="table"}).

Perinatal factors affecting birth weight and mean birth weight
--------------------------------------------------------------

Of all the subjects in the study, 52.0% was male, 2.6% was multiple pregnancies, and 31.4% was delivered via cesarean section. Maternal age distribution was as follows: 1.4% under 20 yr of age, 73.9% between 20 and 34, 7.3% between 35 and 39, 1.4% over 40. Birth weight of male infants was heavier than female infants by 85 g, twins were lighter than singletons by 829 g, and infants delivered by cesarean section were 99 g lighter than those delivered vaginally. Birth weights of infants grouped by maternal age were significantly different between groups. Infants born to mothers between 20 and 34 yr of age were heavier than those with maternal age below 20 yr or over 35 yr of age ([Table 3](#T3){ref-type="table"}).

LBW rate and VLBW rate with regard to perinatal factors
-------------------------------------------------------

Although there was no difference in VLBW rate between male and female infants, LBW rate was higher for female infants by 0.9% (*p*\<0.001). LBW rate, VLBW rate, ELBW rate of twins were 52.9%, 6.9%, and 2.5%, which were significantly higher than those of singletons, 5.9%, 1.3%, and 0.6% respectively, and these rates were even higher in higher-number multiple pregnancies than those of singletons (*p*\<0.001). LBW rate and VLBW rate in infants with cesarean delivery were more than two times higher than those of infants delivered vaginally (11.0% vs. 4.7%, and 1.8% vs. 0.8%, respectively). In infants born to teenage mothers, LBW, VLBW, ELBW rates were 18.6%, 3.2%, 1.7%, respectively, which were about two times higher than those of infants with maternal age between 20 and 34 yr, 7.2%, 1.4%, and 0.7% (*p*\<0.001). Infants whose mothers aged 35 yr and more also showed higher LBW, VLBW, ELBW rates than those of infants with maternal age between 20 and 34 yr (*p*\<0.001) ([Table 4](#T4){ref-type="table"}).

Percentile distribution of GA-specific birth weight
---------------------------------------------------

GA-specific birth weight for GA between 23 weeks and 42 weeks, are shown on [Table 5](#T5){ref-type="table"}.

DISCUSSION
==========

Neonatal morbidity and mortality are affected by the quality of perinatal care ([@B1], [@B2], [@B19]). Neonatal mortality rate was markedly reduced by the progress of neonatal intensive care in last 2 decades in Korea ([@B19]). None the less, the lower birth weight newborn infants showed, the lower possibility of survival they had ([@B2]-[@B4], [@B19]). A rise of LBW rate in a country increases neonatal mortality and also infant mortality rate, which is an important indicator of the level of public health in the country ([@B2]). Therefore the first step to reduce infant or neonatal mortality rate is the reduction of LBW rate, and basic data on LBW rate and VLBW rate must be gathered. Unfortunately, nationwide governmental surveillance of birth rate and neonatal mortality is not adequate in Korea. There is insufficient data on perinatal indices, including birth weight. In general, the LBW and the VLBW rates are estimated to be 6-8% and 1.0-1.5%, respectively in Korea ([@B9]). In the most recent study on birth weight and LBW rate in Korea in 1996, data were gathered nationwide from 64 hospitals and the results were: LBW rate 9.8%, VLBW rate 1.7%, ELBW rate 0.5% ([@B8]). The results from that study could show higher LBW rate and VLBW rate than the real rates, since the survey was conducted mainly in general hospitals or university hospitals where proportion of high risk pregnancy was probably higher than that of private obstetric clinics ([@B8]).

The number of the newborn infants included in this study was 108,486. This constituted 19.5% of the 557,228 infants born in 2001 according to Korean National Statistical Office report ([@B20]). Although it is also insufficient to represent the trends in the whole country of Korea, this study could reflect the national trend more accurately than the previous studies, because private obstetric clinics were also included. The LBW rate and the VLBW rate, according to the Korean National Statistical Office report ([@B20]), were 3.55% and 0.24% in 2000 and 3.59% and 0.36% in 2001, which differ considerably from the results of our study and the National Vital Statistics Report of the United States ([@B21], [@B22]). This discrepancy can be caused by two factors, one of which may be the omission of VLBW and LBW infants from the record of the national statistics, since it was based on the birth registration and birth certificate does not need to be filed if the infant has died soon after birth. The other reason could be the overestimation of LBW or VLBW rate in our study due to the higher response rate in the tertiary care hospitals and general hospitals than hospitals and private obstetric clinics. According to the report from Health Insurance Review Agency, nearly half of total deliveries were conducted at local private clinics and only 8% were conducted at the tertiary care hospitals ([@B23]). Therefore, data from tertiary care hospitals which contains more high risk pregnancies could increase the LBW and VLBW rates. In spite of even in possibility of omission and overestimation, the difference is too great and it should be reevaluated in the future studies.

According to the recent National Vital Statistics Report of the United States, the LBW rate was 7.7%, the VLBW rate was 1.44% ([@B21]). The LBW rate and the VLBW rate were similar to the ones in our study. However, the LBW and VLBW rates in singletons in our study were 5.9% and 1.3% respectively, which were higher than those of non-Hispanic singletons in the United States by about 1% and 0.5%. The rate of premature infants under 37 weeks of gestation was 11.9%, and that of very premature infants under 32 weeks was 1.95% in the United States, which were higher than those in this study. This means that the rate of high risk infants in Korea is not significantly lower than those of other western developed countries, and also, the data obtained from this study could be considered in the planning and organization of the perinatal care in Korea.

The factors influencing birth weight include biological and medical factors such as gender of the neonate, genetic factors, maternal age, birth order, twin or multiple pregnancy, maternal morbidity, nutritional status and obstetrical complications, and socioeconomic factors such as race, education, financial ability, the extent of prenatal examination, marital status, teenage pregnancy, social and psychological stress ([@B1], [@B2], [@B24]-[@B28]). However, as the data on biological, socioeconomic, demographic factors that could affect birth weight were not collected in this study, the analyses on those factors were not included in this study.

For all that, our data showed significant differences in birth weight and low birth weight rate in relation to maternal age, multiple pregnancy and the gender of the neonate. Of these factors, the maternal age has a close correlation with the birth weight. Infants born to mothers in their teens and those born to mothers aged 35 yr and more have shown LBW rate of 18.6% and 10.6% respectively, which were higher than those of infants born to mothers who were between 20 and 34 yr of age by 11.4% and 3.4%. In addition, the recent small, but steady increase in LBW rate and VLBW rate in the United States was attributed to the increase in multiple pregnancies ([@B21], [@B22]), and in our study we have also found that mean birth weight of twins was lighter than that of singletons by more than 800-1,000 g, and that VLBW rate and LBW rate were also 5 times and 10 times higher than those of singletons. Increase in maternal age and multiple pregnancies could be the cause of increase in LBW and VLBW rates in the future.

There were several previous studies on the distribution of birth weight regarding to the GA in the newborn infants ([@B13]-[@B17]), but those were hospital-based studies on the newborn infants only who were born at their own hospitals. And there were also a few studies on Koreans living in the United States ([@B29]-[@B32]), but the number of neonates in the study was quite limited.

To obtain the percentile distribution of birth weight of a group, all the factors mentioned above must be considered, but we were able to control only the maternal age and presence of multiple pregnancy. Therefore, we could not compare our data with those from other countries.

Despite these shortcomings, the data acquired in our study could be the starting point for similar studies in the future, which must be a more thorough study with all the biological, socio-demographic factors put into consideration. In conclusion, we were able to obtain data on LBW rate and VLBW rate, birth weight distribution in a large population in Korea, and we consider that the results from this study would be a great help for future studies on birth weight, frequency of high risk infants, neonatal morbidity and mortality, and perinatal risk factors.
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Distribution of hospitals by the level and geographical area
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^\*^Number of deliveries in 2001 reported by the Health Insurance Review Agency ([@B23]).
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LBW and VLBW rates and preterm and postterm rates
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LBW, low birth weight, less than 2,500 g; VLBW, very low birth weight, less than 1,500 g; ELBW, extremely low birth weight, less than 1,000 g; Preterm, less than 37 weeks; Extremely preterm, less than 32 weeks; Postterm, more than 42 weeks; SD, standard deviation; CI, confidence interval.
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Variables affecting birth weight and mean birth weight according to variables
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^\*^: Birth weights were expressed as mean±standard deviation with 95% confidence interval in the parenthesis, ^†^: *P* values are based on t-test or ANOVA, ^‡^: versus male, ^§^: versus singleton, ^∥^: versus singleton or twin, ^¶^: versus vaginal delivery, ^\*\*^: versus 20-34 yr of maternal age.
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LBW, VLBW and ELBW rate according to the variables affecting birth weight
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^\*^: *p* values are based on chi-square test. LBW, low birth weight, less than 2,500 g; VLBW, very low birth weight, less than 1,500 g; ELBW, extremely low birth weight, less than 1,000 g; VD, vaginal delivery; CS, cesarean section.
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Gestational age specific birth weight distribution^\*^
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^\*^77,192 singleton births to women aged 20-34 yr were only selected.
